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Letters to the Editorpulmonary veins after the left side of
the heart is exposed to the ambient
atmosphere. We now know from
continual transesophageal echocar-
diographic monitoring that these
entrained air emboli come from pul-
monary veins and that they get
flushed out first when the entire cal-
culated cardiac output gets diverted
through the lungs. Our study
showed that despite the early insuf-
flation of carbon dioxide before
exposing the left side of the heart
to the ambient atmosphere, we re-
corded microembolic signals on
transcranial Doppler in these pa-
tients for as long as 25 minutes after
the release of the aortic crossclamp,
suggesting that air did get into the
pulmonary veins despite all the pre-
cautions described in our Methods
section.1
I fully agree with Poullis that there
is always a risk of pulmonary paren-
chymal damage during cardiopulmo-
nary bypass (CPB) as a result of
pulmonary ischemia secondary to
lack of pulmonary arterial flow. This
may and does happen with or without
collapse after complete CPB and de-
spite patent bronchial arterial supply.
In pig experimental studies performed
in our laboratory, an 18-hour interrup-
tion in pulmonary arterial blood flow
in noncollapsed lungs at normother-
mia produced fatal pulmonary paren-
chymal damage in all 6 experimental
animals.3 During this ischemic pe-
riod, all these animals were provided
with dead space ventilation with
20% inspired oxygen fraction to
prevent atelectasis. In another exper-
imental study, 25% of the calculated
cardiac output was diverted through
the lungs at normothermia for 18
hours and the lungs ventilated to
generate normal blood gas levels in
the pulmonary venous blood.4 All 6
animals included in that study sur-
vived after termination of the CPB,
and the lungs were able to provide
adequate ventilation in the next 6
hours, when experiments were ter-
minated electively. Histopathologic1286 The Journal of Thoracic andexamination, however, revealed all
lungs to have patchy bilateral paren-
chymal damage.
There are few data available in the
English-language medical literature
discussing in a systematic manner the
deleterious effects of CPB combined
with induced bilateral pulmonary
collapse on postoperative pulmonary
function (subtle and clinically overt)
and the effects of core cooling, re-
gional cooling, pulmonary ventila-
tion, and other strategies on these
effects. Hypothermia remains the
mainstay for lung protection in clini-
cal lung transplantation, and the do-
nor lungs (mostly from older donors)
are preserved at present in a collapsed
or quasicollapsed state for protracted
periods of cold and warm ischemia.
In our earlier study, 37 consecutive
patients underwent Ross operations
under moderate hypothermia for aor-
tic valve disease.5 Bilateral pulmo-
nary collapse was induced in all
patients in this study to facilitate ef-
fective deairing. The median aortic
occlusion and CPB times in that series
were relatively long, 2.5 and 3 hours,
respectively. The postoperative me-
dian time on the ventilator was, how-
ever, 6 hours (9 hours, 3rd quartile),
and the median stay in the intensive
care unit was 1 day, figures exactly
similar to those in our more recent
study.1 Our most recent study is, how-
ever, definitely not powered highly
enough to show lack of inferiority of
the Lund deairing technique relative
to carbon dioxide deairing technique
with respect to postoperative pulmo-
nary function.
Poullis states, ‘‘Transesophageal
echocardiographically guided deair-
ing through the left ventricular apex
is frequently ineffective for residual
bubbles in the left ventricle, and pas-
sive root venting is more efficient.’’
This statement lacks scientific evi-
dence, and I therefore refrain from
commenting on this point.
Poullis’s statement that ‘‘10 min-
utes of suction on the aortic root
to deair will undoubtedly causeCardiovascular Surgery c November 20blood component damage and ex-
tend cardiopulmonary bypass’’ is
not in conformation with either of
the deairing techniques discussed
in our article, and I therefore refrain
from commenting on this point as
well.
I andmy coauthors appreciate Poul-
lis’s in-depth study of our article and
thank him once again for his valuable
questions and comments.
Bansi Koul, MD, PhD
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Lund University
Lund, SwedenReferences
1. Al-Rashidi F, Landenhed M, Blomquist S,
H€oglund P, Karlsson PA, Pierre L, et al. Compari-
son of the effectiveness and safety of a new de-
airing technique with a standardized carbon dioxide
insufflation technique in open left heart surgery:
a randomized clinical trial. J Thorac Cardiovasc
Surg. 2011;141:1128-33.
2. Al-Rashidi F, Blomquist S, H€oglund P, Meurling C,
Roijer A, Koul B. A new de-airing technique that
reduces systemic microemboli during open sur-
gery: a prospective controlled study. J Thorac Car-
diovasc Surg. 2009;138:157-62.
3. Koul B, Wetterberg T, Sj€oberg T, Kimblad PO,
Kugelberg J, Steen S. Veno–right ventricular
bypass as total extracorporeal lung assistance. An
experimental study. J Thorac Cardiovasc Surg.
1991;101:719-23.
4. Koul B, Willen H, Sj€oberg T, Wetterberg T,
Kugelberg J, Steen S. Pulmonary sequelae of pro-
longed total venoarterial bypass: evaluation with
a new experimental model. Ann Thorac Surg.
1991;51:794-9.
5. Al-Rashidi F, Bhat M, Pierre L, Koul B.
Acute plateletpheresis and aprotinin reduces
the need for blood transfusion following Ross
operation. Interact Cardiovasc Thor Surg. 2007;
6:618-22.
doi:10.1016/j.jtcvs.2011.07.006CATEGORIZATION OF
COMMON ARTERIAL TRUNK
To the Editor:
After reading ‘‘ASimplifiedCatego-
rization for Common Arterial Trunk’’
byRussell and colleagues,1 we thought
it important to direct readers to one of
the original descriptions and categori-
zation of these hearts. At the end of
the 19th century, Professor Hermann
Vierordt2 (1853–1943) from the Uni-
versity of T€ubingen published Die11
Letters to the EditorAngeborenen Herzkrankheiten, a book
and systematic review of embryology
that included congenital cardiac anom-
alies. One of the sections was entitled,
‘‘Incomplete Division and Unilateral
Transformation of a Primary Truncus.
Persistence of the Truncus Arterio-
sus—Presence of Only One Single
Major Arterial Vessel.’’3 In this sec-
tion, he used descriptors for the com-
mon arterial trunk similar to those
presented in the article by Russell and
colleagues.1 This simplified approach
was discussed by Calder and associ-
ates4 and emphasized by Jacobs,5 as in-
dicated in Russell and colleagues’
article,1 but had initially been
presented almost a century before.
Vierordt’s original classification was
also discussed on page 1250 of the
seminal work by Collette and Ed-
wards.6 Vierordt3 reviewed 40 cases
(including some of Rokitansky’s origi-
nal preparations) and proposed 3 cate-
gories: (1) ‘‘partial persistence of an
embryonic truncus arteriosus: one ma-
jor vessel from which arises an aorta
and pulmonary artery’’; (2) ‘‘a single
major vessel arising from the heart of
the character of an aorta with more or
less typical branching of the same,
lacking a pulmonary artery as such,
and the pulmonary vessels arise from
the main arterial vessel’’; and (3) ‘‘a
single vessel of the character of a pul-
monary artery.’’ It is also ironic that
Vierordt3 states before presenting his
3 categories, ‘‘It would be highly desir-
able that there would be agreement in
the nomenclature.’’ He pointed out
how useful this would be for better def-
inition of these types of lesions. It
seems that we have come full circle
in the description and categorization
of the common arterial trunk and
have rediscovered the original classifi-
cation of these lesions and a plea for
common nomenclature. We would
like to recognize the initial classifica-
tion and echo the plea of Vierordt3 by
encouraging the adoption of this sim-
ple categorization presented recently
by Russell and colleagues1 and real-
ized by others before them.3-6The JournalLance K. Erickson,
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John M. Opitz,
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DABMG, FACMGb
aDepartment of Pathology
Primary Children’s Medical Center
Salt Lake City, Utah
bDepartment of Pediatrics (Medical
Genetics)
University of Utah School of Medicine
Salt Lake City, Utah
References
1. Russell HM, Jacobs ML, Anderson RH,
Mavroudis C, Spicer D, Corcrain E, et al. A simpli-
fied categorization for common arterial trunk. J
Thorac Cardiovasc Surg. 2011;141:645-53.
2. Evans WN, Acherman RJ, Anderson RH. One hun-
dred years of texts describing congenitally mal-
formed hearts from 1814 to 1914. Cardiol Young.
2009;19:12-29.
3. Vierordt H. Die angeborenen Herzkrankheiten; Un-
vollst€andige Theilung und einseitige Umbildung
des prim€aren Truncus arteriosus. Specielle Patholo-
gie und Therapie. 1898;15:132-8. German.
4. Calder L, Van Praagh R, Van Praagh S,
Sears WP, Corwin R, Levy A, et al. Truncus ar-
teriosus communis. Clinical, angiographic, and
pathologic findings in 100 patients. Am Heart J.
1976;92:23-38.
5. Jacobs ML. Congenital Heart Surgery Nomencla-
ture and Database Project: truncus arteriosus. Ann
Thorac Surg. 2000;69(4 Suppl):S50-5.
6. Collette RW, Edwards JE. Persistent truncus arte-
riosus: a classification according to anatomic types.
Surg Clin North Am. 1949;29:1245-70.
doi:10.1016/j.jtcvs.2011.06.040Reply to the Editor:
We appreciate the letter from Erick-
son andOpitz in support of our catego-
rization of common arterial trunk as
either aortic or pulmonary dominant.1
We are intrigued that they have brought
to our attention the work of Vierordt2
published more than 100 years ago.
Although his theme was similar, there
are important differences that we be-
lieve deserve emphasis.
As we understood Vierordt’s cate-
gorization,2 he distinguished between
a common arterial trunk, a solitary
aorta, and a solitary pulmonary trunk.
Although this is similar to our con-
cept, our suggestion is that common
arterial trunk itself, according to
its pattern of branching, is bestof Thoracic and Cardiovascular Surgersubdivided on the basis of aortic or
pulmonary dominance. The semantics
are important. Our emphasis on this
particular categorization is related to
the accepted definition of common ar-
terial trunk: a solitary trunk that exits
the heart through a common ventricu-
loarterial junction and supplies di-
rectly the systemic, pulmonary, and
coronary arterial pathways. A solitary
aorta, such as exists in tetralogy with
pulmonary atresia andmajor aortopul-
monary collateral arteries (historically
and erroneously labeled ‘‘pseudotrun-
cus’’), does not fit this definition. A
solitary pulmonary artery, such as
seen in hypoplastic left heart syn-
drome with aortic atresia, also does
not fit this definition. Thus our inter-
pretation of Vierordt’s analysis2 is
somewhat different than that of Erick-
son and Opitz.
We support Erickson and Opitz in
their acknowledgement of the works
of Vierordt,2 Calder and associates,3
Van Praagh and Van Praagh,4 Jacobs,5
and Collette and Edwards6 in arriving
at what we consider to be the optimal
approach to categorization of com-
mon arterial trunk.
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